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mm 1 ] mmmthwm^^b . mimm 

hmuimmzmtimt:mmm\ii'ti^f^ 

thfz>^mmb. mimmi^zmmmtmB 

mi,zm^m^mmzmT^ ixo i,zmti 

imt . %^mzm^uzm^ii m'mrm.ti 
mt. m-LtzmmmTT^-thm^t^i^tm 
mmm.. 

{mm ] ntwmth mi^mt . mm^m 
-thfttx^mmt. msm^z-^^mthm: 

^]i;:M.Lfzm.m-rmm%^mzmr(:-% 
\<z^mh^mh . m.^fifzwmzmfhm.-km 
mzmi^-thm.t. mmi.zmiLtzm^i^mm. 
^m-t^mt. m-Ltzmmmcthm^t 

mz^ux'^ i,z^mthmi^mt)K Mm.m 

[000 1] 

mm u mz-mxm mm-:>wmt>z^ a n 

[0002] 

immw] mmmm^t^^-^i^z 
tB ix^y^~t,zwmLfz¥mmz^(Dm^m 

t:'^^i>zhtz^xm^^m^^fim^m<. 



[0003] 
[0004] 

mmmm-titzi^co^m ±immi,zmmMm^ 

^t^ii,m. itimi^zmim^mmm&ti^ 

mitzmxmmmm^im. m^itz 

mmmi>zi}^^mi>z^^ n t i^T^ ^^.m 

I. ^mt^^ifz. 

[ 0 0 0 5 ] ip%. mm^hmms: 
mm^sm-^fzibcommt. mmmmzm 

§m^^t. W)-(:>mL-kimizmt^mim^ 
mmtimb. mmbtz^n^xmrnim^ti 
mt . LfzMMmmct^m^t 
mmmmx-hi. 

[0006]^^. i^^mtimmm 

y^z-mmwfum^n.h. mmyco'&m:^^ 
-tmrnmi: . ^t-t,mi^Lfzm.m-fmm^% 
^\,zimx'% hXo ^z^th^wh . ^mtifzw 
mizm^mitimmzmcth^WLb. mm\.zm 

t^\<z. ^%m±. immmmmz. §^t:;^7oE 
:hm]&thB-^^y^'kMtfzm.mmm.x%h. 

[0007] 

}^my t . mm 7 izm%i^m-tm&m^t . m 

mmti'mm^mzmna-hm {ximp^m 
mttiimm-t^^mt:y(^mizmiiiX'^ ixoiz^ 
mtimmm^tifzm^zmtim^mmz 
mtim) ^^mzmmuzmxmm^: 
mm-i^^t . mM LfzmMmimnthm^b ^ 
^ti^m(om^mMi>zxfni. mmuz 
^mnmit::^yizi:'^xmixim^m 
iumtk. m%'>zX'ox:^ymibxmmw.i. 
n^fifzmii'^m^j:mm^yt^mzmiiiixmmi. 

iW:^t. m^^^zm^-t^:itt^X-^hfzib. MMiiZ 

% . m(ommmzi)^m&iizm c: t n^x-n 1 , 
[0008] mm^^mz. ^t^iiz^yozM 



(3) 



!|tl5l?¥9-2 947 37 



[0009] 

mmmmmm] hit. mmmmix^mm 
ti^bi,zX'^x^m''^\iimu%mm^^\\ mi 

[0010] i^%mcr>-mi>zx ^^m-a^-mm^mmm 

miiiZ^t. ^KDimmmmiit. mwm^~ 

[0011] mmmii. ^(^^^zmmx^timi 
o\,znm.\>ztp^xio^. m^mmmi^zii^ Ji^ji 

\t. tymm. mTT^) \,zxh'm,<^m.-m. 

y-ff (J±:^-fey-9-) w&^t. TfT^yrt. V-^^ 
t^^Lxti^. ^fim^j^mmtxAyziiizm. 
Lx^^i. ^<7)yt!ymmmii. m&mmmicom 
fc^tt^ii^^yifa-:? (n^-f ) i^zx-oxmm^ 

tit. 

[0012] mm^s i>zii. m2^z7^tx o i,zm3\w 

^zmm-tm^m^zmf(^tiXt5'o msia) m(h) 
) . Mm72Rmj'^-mmiimmizmfi^ti 

Tv^l, (03(c) ) . tti. m^lcomlfWzlimJi 

mt^m^tixis'o. mmttimmn^mcom 

txim^^^^ttiK'^^. 

[0013] mmim. mimitxiam^^i^t 

C0^m^tl(Oti^-&tb<. -^M<Oi>CO. mUf Feath 
er Safety Razor ftilcT) Blood Lancets^ ii'Srfi^ffl-f^ 
<Ii:#'t-#^. tfz. J}^COi,COi,zmh-r. i\-^<7)i>(7) 

[0014] mimazit. m^ii>mbtimii>zm 

mm^^^mi^zmmx^ txo ^ztt^mnm^ix 

mtimmm'^miiiX'^ hXo ^z^mtt^B. 
b . (z>mt-(i> m Lfzimi>zmim^mmmmz 
mtax^ ixoi,z-rh^mmi, 
[0015] o<D^mi>zi,i. mimi^<7)imm^^ti 



mm)^2(7)-mmA\<z7^t. 04 (a) immi^nm 
mmmxh'o. 114(b) {4(a) \,z^^fimwxi2<7) 
K-K'mmmxhh, *iiMW^<J:i.M.i^2{4. m 

*J72 a . X^-Hf72b . :^J^-12 c i: ^ -ei^JJit^^ 

y^^O^MS (EPfJ) $^l/Sl^»0*i'iS(t'^ilTfe'9. 
X^-9-72b fca. ±iaM«Ofc«JSEt-SIP^t f-ej 

x%m2S) m.(r>wkh^x'o%h. 

[0016] Wm2si. :^^-^72hRt/:^^<~12cCO 

mmmi<zm^^-m:^^tiK mi72eiii^^mzmm 
mm. mnmwj:y°y:^^ ^v^'^:»ymxm^'fh 
!mifihi>, s*f72coJi$(4. mM=¥i\m^:m=F 
i2\zk'^xmm()^zm^B.^^^mzimx%fi 
m^zm'^^fvf. mmziiso-^m nmmmu 

m^zi. 'omx%m2o ^m^xm!^io\,z3mx%fi 
\m\zm^^fvf^ mm\,z\t^f)^o nmmmnt 
L\\ ^^^-i2o<^w^\t. m\'m\xm\Lx\mL 
fzm.tiK y.'<^-Ti2h(^mx%m2o ^nxxti 
k^^M^xhfiim^zm^^tvf. mmz\t'^5(i 

[0017] mm^^zm^h i h (^x% t^y^bL 

x\i. mm<^wmmm.<^m. mm\,zmtx^^ 
^^h^b coT-t h h <7)x-hfo,m\zwm.^ii-f. m 
Kft, mmim^t^i-t-( y^im.m-ti^ 
bt^x^h. mummmm^t^m^i^zit. yji'^ 

-X:t=^ i^y— fe\ p -ri h o y - h'X ( j3 - 1 H n=3f 
$/x^;l/) TS /Ky^y^m^. V U 7t>M. 

im.m't^ y^ b ixmrnti ^ b ^^x^ h , 
(r>mM\t. u^bwm-hb=m&km.\.. m^m 
mbmtib^^m^i:M.-t^. mmm 

[0018]^ y^(m^ ■ EPIM. j:oTfifi. 

i < . mmf ^ x^y^-mzi->xm^Lx i j: 

^2fcJ:ix{f. 114(b) \,Zjr(tl^\,z. m.\±^m 

mim\,zx Y)mx^^wm ^^-oxm^mK^txim 

L. m<^iio^j:^y^bKmLxm&'fh. mm=F 
3w^mi^fifzmi-mmioxmsLx^m'¥i2\z 
^^^tih, M.'&R&zjBtx^itth. hm-M:mm 
i,zmmM^mmMt:±u^m^32xmtiiti 
^biiz^y). m.^<^wmm^i,z^^^xm^i ^ b 
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[ 0 0 1 9 ] ^i5. m^2m. immxi^\^x 

-^j mmJYi^ ) msizfr^t. si 5(a) imm}^i2 
f^mmmmmTh^. 115(b) {^(a) ^z^.^tim^ 

i,zx.7-^^ut ^i.s:ji?L7oo t mn^^fixis 0 ^ 
x^-- r72Abfc{i. ±1555171700 mm-timtx 

[0020] *^}fi<?iJfci3ftl>^-^fr72A t H 

5 (b) id^^-TJ: a ima^'m^m^zx *)mx 
•eJ•3X#g|5720A|*lfc#^tbTv^y^^{±^7L7oo m 

[0021] o<7)mmm ifzumcoimm mm 

llTfeO. 116(b) tt(a) I,z^-^iimmin2' (OC- 

cmmmxh^. ^mmi,zxmm)Yr2'ii. ^W2 

a'i. XUyh721 JlVW^fe^ gB722 Ir^-f-i.^^ 
—972 h't. A--72 c ' h ^ ^^OjiBicaJi t . ±l5fT 
t.fe#gP722 fc7^;l':?-A-yH72dl:ff|StT^rl., 
S3|vf72a'fc{i:. n^WitUm m^y AlV-^-J-^-zYl 
2 d tm-ri>gl5:^H:m»0' ifimi^tixa 0 s Mfe 

■S'f ^=5?*^^^ (EPfiJ) -^fiX^^t, 
[ 0 0 2 2 ] 7 /WrJ'-A-y h'72d(0|J^{4. #:?gSr® 

I. i h 3()^T'# ^ o *IIJIfiJt:*5ft-&Mi^)^72' ifL 

16 (b) l,Z^tX 0 fcs j; 0 

XU 7 h721 ^ffl-:>T7 ^;U^-A-.y K72dtltlR§ 

ti. mrnioizmfs imi) ^tu^^^y^bmix^ 
■&th. mm^sit^^mi^td-zmimamo'X'R 

MLX^m^32l,Z^yt^fil , 

[ 0 0 2 3 ] . ^coM^m' fci s imt^mxi 

^\^J:di,Z3:T-mmmifXi:>X\\ 

m<7)-i^ immk') mn/zm-. 117(a) m 

m}Yi2h'<7)mmmmxh^. miiw {4(a) i,z^^ii 
mm>i72k'coD - D ' mmmx'h i> « ^mmm<>zx i 

Wm-72k' (4. *«72Aa' t . X U >y b721A.723at/?I 
■i5^|ia5722A^f -fi.;^^— t72Ab' i:, ;{?A'-72Ac' 
^ t , ±SfT^©[# i5722Afc7 ^ -A- 
7F72Ad^ff^LT^I., «^^72Aa'{I{4. M-feKlB^ 
Mtl>^i^^*^» (EPiJ) ^ilf^^WOA'h. 
Oil(zxT-^§gPt^rl.K3i?L700'i:>{)^m{t^^iTt3 
0. ;^'<-r72Ab'fcf4. fT*>fel=gB722A3b^A,Mia?L7 
00' \;z%%'fhWi-tX'^th-:^^} >y V723 
fi.X\^h. 



[0024] imm\,zmh^myi2K nziuf. n 

7 (b) fc^ti a wmt^mmm^zi 0 x u 7 

h721A^5i-:>r7 -f ;l/^-A->y F72Adt:®iR$fL. 
gP70A' Xm&thi^. ^cOi: ^ X U 7 h721A&t;:-fTt>fe 
#f|5722Al*ItC^tTV^/S2g^!^{4. XU>yh723 JttXK 
®?L700'^atT^'l-i5^ffti}§iil>/ca6. *M{47>f;W 
^-A%yF72Ad {mm^k!) tT«L^<-\ 

[0025] ®c7)^st:{4. mmm^zmh 

(2>(ommmLtimi)^<7)-m iwm72'')ms 

i^z^t, 118(a) mmfYi2''mmmmx'h^. m 
8(b) {4(a) i,z^^tiimmn2"ff)E-E'mmmT 

1)1.. *ll]lM{3J:-&MSUt72"{4. ««72a"h. X 
^-n2h ' ' t . ;i&A'-72c ' ' b ^^comiiZWMLX^ 
•9. ;&A'~72c"iOTffl{43e^RftfL#§j:d{:5r^T 

ic^cfcd^;^A-72c"h tr{4. *^itMc^cI; 
at;:. ^(7)Tmi,zTJl^-^J^m^'i^^j:lRm72e^ 

mm^zxm^ifzhcoxh-oxhx^^i. -^tim 
T}v^=^^j>m<r)^x<mLtzi>(7)x%^xi,x\\ 

[0026] X^—fT2h ' ' {4. Wm'f^W^c^^i:^ 

m^fitmtxmxtMx. ^m^oxt-titzm 

a ' ' mf:f])^-12 c " h i: t \,zW^^)Vm ^ 
mm-h , 'Sris . *M^72' ' cnmn a ' • t{4. Mfe 

Rmtfmth^ y^\tm^^fLX\^'^j:\\ 
[0027] ^^m\,ziinhmm.^i2' ' i,zxmi. m 

8 (b) l,z^i-X a {w. #:?S{4%WM^{3 i '9sSf4-k 

M24 fii,zmxL. %^=F3m^i^m^tifzmmm 

im^m^Lx^^^32iiz^ye^tih. iK^^m^f 
^xmi^zx lymMiommmnith ^ ^ {: j: 0 ^ •* 
m.'^comm^mwiz-D\^x$mt^ ^ t t^x^ i . 
[ 0 0 2 8 ] «#:7 i,zid\^xmmm2tn mi'zm(:> 
fitiAj'^-^wsii. imifzmtimmmwox^ 
^W{-jBi{'mT'i!i.j:a{3. mmmoiz^^^j± 
t^xi (0 1: w±x^ tiif. V mm^ixi>i 
w ^mmmi,zmh:^^-<~m73ii. m9<Dj^mmn 

miiZTT^itX a {;:. milP70^4^c7)Mt'ffla X a ^Mm. 
[0029] mi^3U^^m^fif::^:^^^-m 

73xmttLfzm^moi^zm Lx^^Ti2\,z^%^ ti 

mm. mm^3X'^m^zmtxy>^huti-(>wxx<h 

^wmmzmth<7)^Tm-t^^tti^x% . ie€ 
o:Lh tiK'% h , mwmii . wm.}n2mfA 

h u 7 i/^i>ztfi\i. ^fih ^rn^^m 
i^z-finta^x^. m^mi,zm^j:hcot^j:i. 
[0030] 3fe-fe>-tfgP30{4. mmtim^m 
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miim-&mcD\mm^iuz-?\^xmM.t^ ^t^z 
X D ffl^fi^^^-r ^ ^ t *^-c-# I. , ^fc . i2ii2fcs^-r 

[0031] mm'f's 1 t^i^mtimmii. * 
m^commiMi,zjiBtxmmmiifx\'\ mi 

^ i/xf-;l/ ) T S y 'vy-fe'y^g^. U U 7 r y 

yy, N-x^;W-N- (2-t Kndfv'-3-x;I^5j> 
timmi^m^Lfz%^. ^^(4630 ~690 mX-hl 
—If. 4-TSyT>'f-e);y. N-xf-;l/-N- (2 

S:ft(i400 ~450 nmX{i:650 -700 mcr,:!'^^j:< ti^ 

M-cti. 1 <7)mm=?-iw^ mm Lx\^itK mm 

M^rl. 2jyjiiO|l3<iS^t-rix{$\ J; OiBl^aO^*^ 
[ 0 0 3 2 ] t^^. *g;{)^^ai?Stf>!#:|St;M-tl.fffg^ 

^mfji^zmniX'^ ixd i,zmii-h^mb lx. 
mmmmmi^zx ^xmmmtimt-timm 

■tmotLxmmm&^mmyt, mnmmmm 

iSfflLTi,. mi>zmtiwm^^mzm\i!fti:ib 

t^x-^h. 

[0033] mimm^titimmmm. t-ass 
ms^i^Lx. mmjsmmmm (^mmmxii. wj 
^h') ^<rmm.i.->xwmh (ii2st^ii3(a), 

(b) #Hgj , vvjA ^9\t. yi'52my^Z 

ii-^xm^iih, mmLfzmmn<^%m\mm 
1 td^t Lfz^x\ ^om^mmLx i i: 



*^]iSMTii^fij3g^igi!)-r^:r^h try vy 
[0034] m\y,immimmm.(^mmmr)-m 

U-^#S.V'*^>'7^:ty/^7-ri>K. BE^I-b 

yiftm$tii.^j±x-:?^?x'9jiwg. yi^y 
mmzinti't^ mm^rmtx v ^i. « 

[0035] icorjy b^-rJ'ji. y-f y;?.^ 7^5ico 

xvvy^ \^9^ms-^'t^bbUz^ -ec^m^^^co 

E:'3^:>"'ffcct;-:>T^aiUc;^721<7)E^tt<{4 

im^^tmm2^zm& ifz^ t (^mm o atf5&\ x 

(C7'ni?-9 A$il-C:fe D . Wz]iitX^^m=F32t^i^ 

■^izi:-yXimts'^y^ii^j:<Xi,X\\ 
[0036] lll4fcS^1-7n-f-=r-b&#BiLT. H 

1 izi5mm.-ii^mmmmm^j:mm-mmmt 
mt\^-ffi<rmxh^x%,^<. ttz-&^}i%^<D 

[ 0 0 3 7 ] MS^fi^JX-f ^yi-^Mlt . ^ 

t:iYtxmmmm^P^^Bitl i^ryri) 

i^zx'om&Mmi. yi^yrt/^m 

[0038] ;Ky7^:t7 t-ri. fcfc/i-^T^Mc 

i,zx'o?i-m±<^jmm^<7)ii. (p) mmitz^. 

'fmYES b-tl (114 : ;^T«y 7-3) . ^43. ^*^{t 
±mEbli. ytiyl>zXmt:mtti>mzi5\^XE 
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^ L < . 180 m&gmmm^ym&f^mi^^h i t tiK' 

[00391^2 fcti. !Ky7Wyfc^oT/&»'c>HFf^ 
l^r^ (T) ^Lith. ipJSYESfc-r^ (HIS: 

[0040] ji^m 1 XMW. 2 co^fc J: mmz^-o 

X-!i^yr<7imiifW±Ltih (1114 7-4) . BH 

ijym^-kw^Mz 

[0041] m^iii^tifzii^mimm72m&i>zm 
Ml. m'emmi^zxmmiommti. mz 

7) , ^^mi'32tl-^ii><7)}iitSl±'=ty\^^~i^l,zm^tl. 

0) . -MmmMti(7)i,z. -eLTMi^ji^-ri. 
j;-?Tii^€^v^^L/^^. ^(ommt:m^i,zmi 

-fh (X-r7 7°ll) , 

[ 0 0 4 2 ] <{(:tc. n 1 i.zanhm.'^^m.mmti: 

m^(^mm\^. ai6t:5^7n-^^-hS:#BlLT 

iJBJ-ri.. M^^tt^7i^fcfi^ffAL. ^Ayx4 V 

xtwto^m^mmz^k. w^^mmz^^7t(r)i^ 

2 ) . ^ 7 ^imth tth\z. ^^m^iwrn:, t 
(xr-y 7°3) . ^(r)%mMmi\zm'ihmm^x: 

mi. ^m^32T^mfih (Xr>yr4) . 

[0043] :^yitm^sMixm^\^tzmp(>im 

t:m^ii!rtti\ ; <7)im-¥mm7o^z%\]mti t . 



55:1., ^:c7):^^fccl:'9*?yrSr^7t-ri.Ji^fc 

\i. mi-^y-^iipmxhh. 

[0044] ii'^yr<r)mim± ifz h . mwmm 

8) , ^I^iH*§*»^t^PBl;^t/::^ (XT>yr9) . 

mflTilt (XT>y7-10) . #/i>tDtil^ffi^^^ 

fc^tl. (X'r«y7-ll) , 
[0045] tf^*||BJc^fr®^^^Jf^l{:J;tl 

wl. W}-t^m.Lt:mAzmt^>'mkmmzm:f 

{Ximti^i^iiimLi:iimi>zmtmLt:tl(mf} 

m^zmmt h^btin-th.^^^z. imm<7)mm 
mmxu. ^m-fh y^mm(7ym.-k^th mz 

fxo^t-b^X%h. 

[ 0 0 4 6 ] m±> mmm\^x^w^mm\.zmmL 

fztiK Wtmi^fi^zm^-^fih^h^j:<. ifWm^ 

mm. wj:)£knmzifz^mz 
fuz^-fh z. t ii'^mTh h . 

[0047] 

imm^: :^mc^mi>zxtiii. mmzmti- 
m<7)xmk mm • mmi>z^d ztt/^T^ . mm 
mmmizti^fmi,zin a <i t ifix-^ h . 

mmmmwm 

[HI ] im^'^m.mmwn-m^^-fm'mxh 

[112] i^mfrym'rtmmmzmhmmkmm 

xhh, 

m^Mm^m'mm^m}!zmhw^. mm. 
'm.^mti>^~w^k^tmx:hh. (a) {i^ij^ga 
t^i:>%fmxh'^ . (b) xtrnmi^^^if^-mk^-t 
(c) \i^mmm^h^m<ihh. 

m^\W(m>m^^(r)-mk7^cm'^hh. (a) « 

h:mmxhh. 

[05] ll4t43{t-i.§«.i^>T-t::xT~feSg|5^IS(t^cM 

m<r)-mk7kmxhh. (a) {iiMifif^iiiTSiO. 

(b) {i:(a) iC^$tlSISiWc^B-B'|ffffill-CS>^. 
[ll6]*^S|BJ<OMi^>t<7)fifeOM^S^-rH-C3!)§. (a) 
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mmmmTh'o. (w {^(a) i,zM^tiimi)^(oc 
(b) {i(a) i,z7r:^timm(r>D-D'mmmT$>i. 

[HI 0] ^S^5?)^'^B|M$iifv!5fe/&Wfr<^^^^Da5 
!.« 

[011] *^HJc7)*M^^«fg«fct5{tl.3e¥^c7)-M 

M^5^t0T*l.. 

[01 3] *^BHcO*?g^^$f^aco0£t^iEc7)-^J^S^ 
■r7'n>yi70T'&S. 

[0 1 4 ] 0 1 izm-fim^^mmm-mt:^ 

[01 5] 014c7)7D— fA'-ht3i3{tl>XT<yr3 

[0 1 6 ] 0 1 i,zi5mm^mm.m^<mm^ 
[01] 



1 




31- "^^^ 

4-^11 

71-^IJ?D 

72.72A.72' ,72A' .72"•■■|^im■ 
72a.72Aa,72a^72Aa^72a" -W^ 
72b, 72Ab, 72b ' , 72Ab' , 72b' ' • • -X^--^ 
12c, 12Ac, 12c' , like ,12c ' 
72d, 72Ad- 7 f ;^^->'^° v F 
72e -^Ji 

700 -nmii 

12Q,mk-mX^U 
721,721A,723-^U7h 

722 -iihmu 

724 -im-fe/W 

73- ;&A'-i5# 

74- ^A':7-^ 

8- T-M.mi 

9- yi^y-f b* 

[02] 
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[1114] 



[016] 
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Abstract 
Means to solve 

A body fluid analyzer comprising a puncture means for finger puncturing; cuff to press 
said finger; pressurizing means to feed air to said cuff; exhaust means for discharging air from 
said cuff; pressure sensor for detecting the pressure of said cuff; means for optically detecting the 
information related to the body fluid from the finger; means to determine the measurement value 
from the results detected; and display for displaying the measurement value determined. 

Effect 

A series of steps required for the measurement can be carried out automatically, 
continuously and, at the same time, quickly. 




Claim 

1. A body fluid analyzer characterized by comprising a puncturing means for flnger 
puncturing, cuff to press said finger, pressurizing means to feed air to said cuff, exhaust means 
for discharging air from said cuff, pressure sensor for detecting the pressure of said cuff, means 
for optically detecting the information related to the body fluid from the finger, means to 
determine the measurement value from the results detected, and a display for displaying the 
measurement value determined. 
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2. A body fluid analyzer comprising a puncturing means for finger puncturing, cuff to 
press said finger, pressurizing means to feed air to said cuff; exhaust means for discharging air 
from said cuff, means for optically detecting the information related to the body fluid from the 
finger, means to determine the measurement value from the results detected, and display for 
displaying the measurement value determined. 

3. A body fluid analyzer comprising a puncturing means for flnger puncturing, cuff to 
press said flnger, pressurizing means to feed air to said cuff, exhaust means for discharging air 
from said cuff, pressure sensor for detecting the pressure of said cuff, means to convert the 
information related to the body fluid from the finger to an optically detectable form, means for 
optically detecting the converted information related to the body fluid, means to determine the 
measurement value from the results detected optically; and display for displaying the 
measurement value determined. 

4. A body fluid analyzer comprising a puncturing means for flnger puncturing, cuff to 
press said flnger, pressurizing means to feed air to said cuff, exhaust means for discharging air 
from said cuff, means to convert the information related to the body fluid from the flnger to an 
optically detectable form, means for optically detecting the converted information related to the 
body fluid, means to determine measurement value from the results detected optically, and 
display for displaying the measurement value determined. 

5. The body fluid analyzer of Claim 3 or 4, wherein the means to convert the information 
related to the body fluid from the flnger to an optically detectable form uses a color reaction. 

Detailed explanation of the invention 
[0001] 

Technical fleld of the invention 

The present invention pertains to a body fluid analyzer capable of analyzing a substance 
in body fluid such as the blood glucose level, etc. In particular, it pertains to a body fluid 
analyzer wherein a series of steps can be carried out automatically and continuously. 

[0002] 
Prior art 

In the case of measurement of blood glucose level, etc., a puncturing apparatus (lancet) is 
used to puncture a finger, upper arm, abdomen, hip, etc., to squeeze out a blood sample, which is 
applied to a test strip attached to a sensor. However, there are problems in that it is troublesome 
to squeeze out the amount of blood necessary for measurement by oneself, furthermore, if the 
puncture apparatus and analyzer are separated, many procedures are required for the person 
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carrying out a measurement before completing a series of steps, and as a result, it is cumbersome 
to carry out a measurement. 

[0003] 

Problems to be solved by the invention 

The objective of the present invention is to provide a convenient body fluid analyzer 
enabled to carry out a series of steps required for a measurement automatically and continuously. 

[0004] 

Means to solve the problems 

The present inventors studied diligently after considering the objective described above; 
as a result, they found that a series of steps required for a measurement could be carried out 
automatically and continuously, and the body fluid analysis could be performed quickly and 
conveniently by constructing a puncturing means, a cuff that squeezes out the body fluid from 
the punctured finger, a means for pressurizing it, a means for optically detecting any information 
related to the body fluid obtained from the finger, a means for determining a measurement value 
from the result detected and a display for displaying the determined measurement value in a 
single apparatus and controlling it with a computer; and they arrived at the present invention. 

[0005] 

Namely, the present invention is a body fluid analyzer comprising a puncturing means for 
finger puncturing, a cuff to press said finger, pressurizing means to feed air to said cuff, an 
exhaust means for discharging air from said cuff, a means for optically detecting the information 
related to the body fluid from the flnger, a means to determine the measurement value from the 
results detected, and a display for displaying the measurement value determined. 

[0006] 

In addition, the present invention also provides a body fluid analyzer comprising a 
puncturing means for finger puncturing, a cuff to press said finger, a pressurizing means to feed 
air to said cuff, an exhaust means for discharging air from said cuff, a means to convert the 
information related to the body fluid from the finger to an optically detectable form, a means for 
optically detecting the converted information related to the body fluid, a means to determine the 
measurement value from the results detected optically, and a display for displaying the 
measurement value determined. Furthermore, the present invention pertains to body fluid 
analyzers with a pressure sensor to detect the pressure of the cuff added to the above body fluid 
analyzers. 
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[0007] 
Operation 

According to the body fluid analyzer comprising a puncturing means for finger 
puncturing, a cuff to press said finger, a pressurizing means to feed air to said cuff, an exhaust 
means for discharging air from said cuff, a means for optically detecting the information related 
to the body fluid from the finger (or means to convert the information related to the body fluid 
from the flnger to an optically detectable form and means for optically detecting the converted 
information related to the body fluid), a means to determine a measurement value from the 
results detected optically, and a display for displaying the measurement value determined, the 
punctured flnger is pressed by the pressurized cuff, allowing the body fluid to exude, the 
pressure applied to the finger is released by releasing air from the cuff and loosening it, and the 
information required is optically detected from the body fluid obtained to determine a 
measurement value, which is subsequently displayed on the display. Therefore, it becomes 
possible to carry out a series of steps required for a measurement automatically and 
continuously, and consequently, it is possible to execute body fluid analyses conveniently and 
promptly. 

[0008] 

A pressure sensor for detecting the pressure of the cuff may be added to the body fluid 
analyzers described above to set an upper limit pressure for the cuff regardless of the thickness of 
the finger of the subject, and it becomes possible to squeeze out a suitable amount of body fluid 
from the flnger without providing any excessive pressure sensation to the subject. 

[0009] 

Preferred embodiments of the invention 

The present invention is explained speciflcally in detail by referring to the flgures as 
follows. The body fluid here in the present invention is a liquid that is exudable from the body by 
puncturing, such as blood, intercellular exudates, etc. 

[0010] 

Figure 1 shows a perspective view of a body fluid analyzer as one example of the present 
invention. This body fluid analyzer 1 has a rectangular- shaped casing 11, and the casing 11 has a 
binding section 2, puncture section 3, optical sensor 30, display 4, main switch 51, and puncture 
switch 52 installed. In this application example, the optical sensor 30 comprises a light-emitting 
device 31 and photodetector 32. 
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[0011] 

The binding section 2 is a cylinder in which a finger can be inserted, and the inside of the 
binding section 2 has a cuff (compressing band) 21 installed. This cuff 21 is designed for 
compressing and releasing a finger by feeding or discharging air with a cuff driver (not shown). 
The cuff driver has a pressure sensor that detects the pressure of the cuff 21, electromagnetic 
valve, pump and a leak valve, and they are connected to the cuff 21 with a rubber tube. This cuff 
driver is controlled by a computer (not shown) installed inside the body fluid analyzer 1. 

[0012] 

As shown in Figure 2, the puncture section 3 has a base 7 with a puncture blade 71, test 
strip 72, and cover 73 and puncture blade driver 9 with an arm 8 to hold the puncture blade 71. 
The puncture blade 71 is installed on one side of the base 7 in an extendable and retractable 
manner (Figure 3 (a) and (b)), and the test strip 72 and cover 73 are installed on the other side 
(Figure 3(c)). Furthermore, flat springs 74 are installed on both sides of the base 7 at the front 
portion for enabling the projected puncture blade 71 to retract to the initial position. 

[0013] 

The puncture blade 71 may be any capable of puncturing a finger and allowing a fluid to 
exude, but considering the sanitary safety, the use of a stainless steel blade is preferable, and it is 
also possible to use commercially available products such as Blood Lancets of the Feather Safety 
Razor Co., etc. Furthermore, it is not necessarily limited to a blade, and the shape may be a 
needle. 

[0014] 

The test strip 72 has a means enabling to carry out optical detection of the information 
related to the body fluid from the finger. Such a means may be (1) a means to convert the 
information related to the body fluid from the finger to an optically detectable form or (2) a 
means being able to carry out direct optical detection of the information related to the body fluid 
from the finger. 

[0015] 

In (1), it is possible to utilize, for example, color reactions using various catalysts. 
Figure 4 shows one example of the test strip 72 using the means of (1). Figure 4(a) is a 
disassembled perspective view of the test strip 72, and Figure 4(b) is a cross section along line 
A- A' of the test strip 72 shown in (a). The test strip 72 of this application example comprises a 
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base material 72a, spacer 72b, and cover 72c laminated in that order. The base material 72a has a 
detector 70 with ink containing the catalyst for catalyzing the color reaction coated (or printed) 
on it, the spacer 72b has a notch 720 that forms an opening to the portion corresponding to the 
detector 70. This notch 720 can become a flow path for the body fluid. 

[0016] 

The materials used for the base 72a, spacer 72b, and cover 72c are not especially 
restricted, but for the base 72a, it is necessary to use an optically transparent material such as 
transparent plastic, glass, etc. The thickness of the base 72 [sic; 72a] is not especially restricted 
as long as the color developed at the detector 70 is optically detectable by the light-emitting 
device 31 and photodetector 32, but it is generally preferable to be in the range of 50-500 |im. 
The thickness of the spacer 72b is not especially restricted as long as it allows the body fluid to 
reach the detector through notch 720 by capillary action, but in general, it is preferably in the 
range of 50-500 |Lim. The thickness of the cover 72c is not especially restricted as long as it 
allows the body fluid exuded by puncturing [a flnger] with the puncture blade 71 to flow into the 
notch 720 of the spacer 72b, but in general, it is preferably in the range of 50-500 |Lim. 



[0017] 

The ink used in the detector 70 is not especially restricted as long as it provides a color 
depending on the type of substance to be detected in the body fluid, concentration, etc., and ink 
containing an enzyme, antibody, microorganism, etc., can be suitably used. For example, in the 
case of measurement of blood glucose level, the ink that is usable may be a composition 
comprising glucose oxidase, p-nitroso-bis(P-hydroxyethyl)aminobenzene hydrochloride, 
phosphomolybdic acid, carrier, and organic solvent; a composition comprising glucose oxidase, 
peroxidase, 4-aminoantipyrine, N-ethyl-N-(2-hydroxy-3-sulfopropyl)-m-toluidine, carrier, and 
organic solvent; etc. The flrst composition shows a yellow-orange color after reacting with blood 
glucose, and the 2"^ composition shows a red-purple color after reacting with blood glucose. As a 
carrier and organic solvent, conventional carriers and organic solvents are usable. 

[0018] 

The coating or printing of the ink may be carried out by using a conventional method, for 
example, coating with a dispenser, etc., screen printing, gravure printing, Inkjet printing, etc. 
According to the test strip 72 of this application example, the body fluid obtained reaches the 
detector 70 through the notch 720, etc., as a result of capillary action, etc., as shown in Figure 
4(b), and the reaction with the ink as described above is carried out to develop a color. The light 
radiated from the light-emitting device 31 is reflected by the detector 70, and the reflected light 
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is received by the photodetector 32. The increase or decrease in the reflected light intensity in a 
certain wavelength range changed due to the color reaction is detected by the photodetector 32 
enabling it to measure the substance of the body fluid to be detected. 

[0019] 

Incidentally, the test strip 72 may have an air-degassing section so that the body fluid can 
flow in easily. Figure 5 shows one example of such a test strip (test strip 72A). Figure 5(a) is a 
disassembled perspective view, and Figure 5(b) is a cross section through line B-B' of the test 
strip 72 A shown in (a). The test strip 72 A of this application example comprises a base material 
72Aa, spacer 72Ab, and cover 72Ac laminated in that order. The base material 72Aa has a 
detector 70A with ink containing the catalyst for catalyzing the color reaction coated (or printed) 
on it, and right next to it, there is a through-hole 700 functioning as an air-degassing section, the 
spacer 72Ab has a notch 720A forming an opening to the portion corresponding to the through- 
hole 700. 

[0020] 

According to the test strip 72A of this application example, the body fluid reaches the 
detector 70A through the notch 720A as a result of capillary action, etc., as shown in Figure 5(b), 
and in this case, the air inside the notch 720A is discharged outside through the through-hole 
700, making it easier for the body fluid to reach the detector 70A. 

[0021] 

Figure 6 shows another example of the test strip using means of (1) (test strip 72'). Figure 
6(a) is a disassembled perspective view of the test strip 72', and Figure 6 (b) is a cross section 
through line C-C of the test strip 72' shown in (a). The test strip 72' of this application example 
comprises a base material 72a', spacer 72b' having a slit 721 and perforation 722, and cover 72c' 
laminated in that order. The perforation 722 has a fllter pad 72d installed by insertion. The base 
material 72a' has a detector 70' at the section corresponding to the perforation 722 and fllter pad 
72d and ink for catalyzing the color reaction coated (or printed) on it. 

[0022] 

The material for the filter pad 72d may be any material as long as it can absorb and retain 
body fluid, and it is possible to use, for example, nonwoven cloth, paper, felt, absorbent cotton, 
etc. According to the test strip 72' in this application example, the body fluid obtained is 
absorbed by the filter pad 72d through the slit 721 as a result of capillary action, etc., as shown in 
Figure 6(b), and at the detector 70 [sic; 70'], the reaction with the ink coated (printed) on it is 
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carried out and a color develops. The light radiated from the light-emitting device 31 is reflected 
by the detector 70', and the reflected light is received by the photodetector 32. 

[0023] 

Incidentally, this test strip IT may also have an air-degassing section so that the body 
fluid can flow easily. Figure 7 shows one example of such a test strip (test strip 72 A'). Figure 
7(a) is a disassembled perspective view of the test strip 72A', and Figure 7(b) is a cross section 
through line D-D of the test strip 72 A' shown in (a). The test strip 72 A' of this application 
example comprises a base material 72 Aa', spacer 72 Ab' having slits 721 A and 723 and 
perforation 722A, and cover 72Ac' laminated in that order. The perforation 722A has a filter pad 
72Ad installed by insertion. The base material 72Aa' has a detector 70A' with ink for catalyzing 
the color reaction coated (or printed) on it, and at its side, through-hole 700' functioning as an 
air-degassing section. The spacer 72Ab' has a slit 723 formed from the perforation 722A to the 
portion corresponding to the through-hole 700\ 

[0024] 

According to the test strip 72A' in this application example, the body fluid obtained is 
absorbed by the filter pad 72Ad through the slit 721 A as a result of capillary action, etc., as 
shown in Figure 7(b), and at the detector 70A', the reaction is carried out and a color is 
developed. In this case, the air present in the slit 721 A and perforation 722 A is discharged 
outside through the slit 723 and through-hole 700', and consequently, the body fluid can reach 
the filter pad 72Ad (detector 70A') easily. 

[0025] 

On the other hand, in the means of (2), it is possible to utilize a method, for example, 
which detects the optical transmission of body fluid. Figure 8 shows one example of a test strip 
using the means of (2) (test strip 72"). Figure 8(a) is a disassembled perspective view of the test 
strip 72", and Figure 8(b) is a cross section through line E-E of the test strip 72", shown in (a). 
The test strip 72" of this application example comprises a base material 72a", spacer 72b" and 
cover 72c" laminated in that order. The bottom surface of the cover 72c" is constructed so that it 
can reflect light. As such a cover 72c", there can be a reflective layer 72e made of aluminum, 
etc., formed by metal vapor deposition, etc., at the bottom surface as in the case of this 
application example or [the cover] itself can be made of a metal such as aluminum, etc. 
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[0026] 

The spacer 72b" has a cut-out section at the portion which is irradiated with light from 
the light-emitting device 31, and the cut-out section together with the base material 72a" and 
cover 72c" forms a sample cell 724. Incidentally, the base material 72a" of this test strip 72" has 
no ink for catalyzing the color reaction coated. 

[0027] 

According to the test strip 72" in this application example, the body fluid obtained flows 
into the sample cell 724 as a result of capillary action, etc., as shown in Figure 8(b); the light 
radiated from the light-emitting device 31 is reflected by the reflective layer 72e after passing 
through the body fluid in the sample cell 724, passes through the body fluid again, and is 
received by the photodetector 32. The photodetector 32 detects any attenuation in the light 
transmission to measure the test substance in the body fluid. 

[0028] 

The cover 73 installed on the same side as that of the test strip 72 in the base 7 may have 
any structure as long as it can prevent any excess light from entering the detector 70 so that the 
optical detection of information related to the body fluid can be carried out accurately by the 
detector 70. The cover 73 in this application example has a structure with 4 walls surrounding 
the detector 70 as shown in the disassembled perspective view of Figure 9, but the present 
invention is not necessarily limited to this. 

[0029] 

Figure 10 shows a state of the light radiated from the light-emitting device 31 being 
reflected by the detector 70 surrounded by the cover 73 and received by the photodetector 32. As 
a result of this cover 73, any light other than that radiated from the light-emitting device 31, for 
example, light leaked in from the opening for outside connection of the puncture section 3, is 
prevented from entering into the detector 70, enabling it to carry out an accurate measurement. If 
the base 7 having the puncture blade 71, test strip 72, and cover 73 is constructed as a 
cartridge-type structure removable from the body fluid analyzer 1, it becomes disposable, and 
from the standpoint of sanitation, it is very advantageous. 

[0030] 

The optical sensor 30 may be of any means as long as the information related to the body 
fluid is optically detectable, but in this application example, the combination of a light-emitting 
device 31 and photodetector 32 is used as an example. As shown in Figure 11, the light-emitting 
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device 31 and photodetector 32 are utilized by irradiating the test strip 72 with the light of the 
light-emitting device 31, detecting any change in the amount of light reflected according to the 
result of the color reaction with the photodetector 32, and the result of measurement is 
determined by carrying out a computation with respect to, for example, any change of the color 
reaction with time. Incidentally, as shown in Figure 12, with a prism 33 having a high refractive 
index, it is possible to reduce the space required to install the optical sensor 30 comprising 
light-emitting device 31, photodetector 32, etc. The light-emitting device 31 may be a 
photodiode, etc., and the photodetector 32 may be a phototransistor, photodiode, CdS, etc. 

[0031] 

The wavelength of the light of the light-emitting device 31 may be suitably selected 
depending on the body fluid substance to be tested. For example, when the detector 70 of the test 
strip 72 is coated with a composition comprising glucose oxidase, p-nitroso-bis(P- 
hydroxyethyl)aminobenzene hydrochloride, phosphomolybdic acid, a carrier, and organic 
solvent or a composition comprising glucose oxidase, peroxidase, 4-aminoantipyrine, 
N-ethyl-N-(2-hydroxy-3-sulfopropyl)-m-toluidine, a carrier, and organic solvent [sic], the 
wavelength is preferably in the range of 630-690 nm, and in the case of coating with a 
composition comprising glucose oxidase, peroxidase, 4-aminoantipyrine, N-ethyl-N-(2-hydroxy- 
3-sulfopropyl)-m-toluidine, a carrier, and organic solvent, the wavelength is preferably in the 
range of at least one of 400-450 nm and 650-700 nm. Incidentally, in this application example, 
only one of the light-emitting devices 31 is used, but if light-emitting devices having 2 or more 
different wavelength settings are used, the measurements may become more accurate. 

[0032] 

As a means to convert the information related to the body fluid from a finger to an 
optically detectable form, it is possible to use a light-emitting substance, wherein the intensity of 
light emitted is changed due to the action of the substance to be tested in the body fluid. In such a 
case, it is possible to use an excitation light generator and fluorescence or ultraviolet light 
detector for the optical sensor 30. In addition, a laser and laser beam analyzer, optical flber and 
optical power meter, etc., are also usable to carry out optical detection of the information related 
to the body fluid. 

[0033] 

The puncture blade 71 installed in the base 7 is driven forward with a puncture blade 
driver (solenoid used in this application example) 9 through an arm 8 (see Figure 2 and Figure 3 
(a) and (b)). The solenoid 9 is driven by turning on the puncture switch 52. The tip of the 
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puncture blade 71 extrudes out from the base 7 and reaches a position in front of the test strip 72. 
The amount of the puncture blade 71 allowed to extrude from the test strip 72 may be set so that 
it is possible to puncture a finger inserted into the body fluid analyzer 1, allow the body fluid to 
exude, and at the same time, for the body fluid exuded to come into contact with the test strip 72. 
The puncture blade 71 may be retrieved to the original position by the action of the plate springs 
74 installed in the base 7. Incidentally, a solenoid is used as a method for driving the puncture 
blade in this application example, but the present invention is not necessarily limited to this, and 
various methods may be used to drive the puncture blade. 

[0034] 

Figure 13 is a block diagram showing one example of the configuration of the body fluid 
analyzer explained above. In this body fluid analyzer, the cuff 21 is connected to a pressure 
sensor, electromagnetic valve, a pump and leak valve through rubber tubes, and these parts 
comprise an air pressure system. A computer controls the action of each section in the body fluid 
analyzer. The computer is equipped with functions of tuming on/off the electromagnetic valve, 
leak valve, and pump; reading the air pressure data detected by the pressure sensor; operating the 
solenoid; allowing the light-emitting device 31 to emit light; reading the signal from the 
photodetector 32; determining the measured value by carrying out computation of the read data; 
and outputting the measured value to the display. 

[0035] 

This computer is programmed so that it is initialized by tuming on the main switch 51, 
the puncture switch 52 is turned on to drive the solenoid 9, and after a constant period of time, 
the pump is driven. Furthermore, it sends a command to take in information related to the 
pressure of the cuff 21 detected by the pressure sensor or body fluid coming into contact with the 
test strip 72 or releasing the electromagnetic valve and leak valve by tuming off the pump after a 
certain constant period of time. In addition, it is also programmed to allow the light-emitting 
device 31 to emit light and receive a signal from the photodetector 32 subsequently. The 
measurement value determined from the signal received by the computer is output to the display 
4. Incidentally, this circuit conflguration is merely an example, and in certain cases, the pressure 
sensor may be unnecessary. 

[0036] 

One example of the detailed action of the body fluid analyzer shown in Figure 1 is 
explained by referring to the flow chart shown in Figure 14. Prior to starting any measurement, 
the subject is to insert a finger inside the cuff. Any finger on either hand may be used. When the 
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main switch is turned on, the system initialization such as computer memory clearing, etc., is 
carried out. 

[0037] 

Subsequently, the subject can tum on the puncture switch. When the puncture switch is 
turned on, the solenoid is driven, and the puncture blade is allowed to extrude from the base 
through the arm (Step 1). The extruded puncture blade punctures the skin at a fingertip, and it is 
allowed to retract to the original position by the action of the plate springs. After puncture blade 
extrusion, the pump is driven (Step 2) to pressurize the cuff. The cuff presses the finger and 
squeezes out the body fluid from the punctured finger. 

[0038] 

There are 2 methods for determining when to tum off the pump. In the first method, YES 
is selected when, for example, the apparent blood pressure according to the cuff pressure reaches 
a constant value (P) (Figure 14: step 3). Incidentally, the apparent blood pressure is a transient 
blood pressure valve displayed from the pressure sensor in the process of pressing a finger in the 
cuff. Specifically, the apparent blood pressure straightforwardly reflecting the cuff pressure is 
detectable by the pressure sensor. The value of P is preferably at least 120 mmHg, and it is 
possible to obtain an optimum amount of body fluid if it is about 180 mmHg. According to this 
first method, it is possible to set the upper limit of the cuff pressure regardless of the finger size 
of the subject, and the body fluid can be squeezed out without providing the subject with any 
excessive feeling of pressure. 

[0039] 

In the 2°^ method, YES is selected after a certain period of time (T) after the pump is 
tumed on (Figure 15: step 3% The value of T is generally in the range of 5-60 sec, and the 
optimal amount of the body fluid is obtainable if it is about 20 sec. If this method is used, no 
pressure sensor is required. 

[0040] 

When the driving of the pump is terminated according to the judgment by the above first 
or second method (Figure 14: step 4), the electromagnetic valve and leak valve are released 
immediately allowing the air inside the cuff to be discharged promptly (Step 5). Only a single 
valve may be used, but by using the electromagnetic valve and leak valve concomitantly, the air 
inside the cuff can be released quickly, and the finger of the subject can be released from the 
pressed state quickly. 
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[0041] 

The body fluid squeezed out comes into contact with the tip of the test strip 72 and 
reaches the detector 70 due to capillary action, etc. Subsequently, the light-emitting device 31 
emits light (Step 6), the light is reflected by the detector 70, and the reflected light is received by 
the photodetector 32 (Step 7). The output fi-om the photodetector 32 is sent to the computer to 
start computation (Step 8). After elapsed time t from the start of computation (Step 9), the 
computation is completed (Step 10). Because of stabilization of the result measured and 
computation of the measured result, a certain period of time is required, and the time t is 
generally in the range of 1-120 sec. After determining the measured value by carrying out 
computation in the computer, the result obtained is displayed in the display (Step 11). 

[0042] 

Another example of the detailed action of the body fluid analyzer shown in Figure 1 is 
explained by referring to the flow chart shown in Figure 16 as follows. After inserting a finger 
inside the cuff, the subject can tum on the main switch and subsequently the puncture switch. 
When the puncture switch is tumed on, the solenoid is driven, and the puncture blade is allowed 
to extrude from the base through the arm (Step 1). The extruded puncture blade punctures the 
sldn at the fingertip, and it is allowed to retract to the original position by the action of the plate 
springs. After puncture blade extrusion, the pump is driven (Step 2) to pressurize the cuff. At the 
same time, the light-emitting device 31 is allowed to emit light (Step 3), the light emitted is 
reflected by the detector 70 of the test strip 72 and received by the photodetector 32 (Step 4). 

[0043] 

The cuff presses the finger and squeezes out the body fluid from the punctured finger, 
when this body fluid squeezed out reaches the detector 70, the reflectivity at the detector 70 is 
changed, and thus, it is possible to detect the body fluid reaching the detector 70 by using the 
photodetector 32. Once the body fluid squeezed out reaches the detector 70 (Step 5), the pump is 
tumed off (Step 6). If the pressure applied to the cuff is controlled by this method, it is possible 
to secure a sufficiently necessary amount of body fluid, and at the same time, the risk of pressing 
the finger unreasonably with excessive pressure can be eliminated. Incidentally, if the timing of 
tuming off the pump is determined by this method, no pressure sensor is required. 

[0044] 

Once the driving of the pump is terminated, the electromagnetic valve and leak valve are 
released immediately allowing the air inside the cuff to be discharged quickly (Step 7). On the 
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other hand, the output from the photodetector 32 is sent to the computer to start computation 
(Step 8). After an elapsed time t from the start of computation (Step 9), the computation is 
completed (Step 10), and the measured value obtained is displayed in the display (Step 11). 

[0045] 

According to the body fluid analyzer of the present invention explained above in detail, a 
series of steps required for a measurement can be eliminated, making it possible to complete the 
test very conveniently. Furthermore, because of this device being equipped with a puncture 
means, a pressing means, a means to carry out optical detection of information related to body 
fluid exuded from a finger (or means to convert information related to body fluid exuded from a 
finger to an optically detectable form and a means to carry out optical detection of the converted 
information), a means to determine a measured value and to display the measured value 
determined, it can be easily and quickly used by a layman without any technical skill. Moreover, 
the body fluid analyzer of the present invention is usable for analyzing various substances in 
body fluid in addition to blood glucose level by changing the variety of the ink composition 
used. 



[0046] 

The present invention has been explained in detail by referring to drawings as described 
above, but the present invention is not necessarily limited to the structure or conflguration 
described above, and various kinds of modiflcations are possible as long as they do not go 
beyond the scope of the present invention. For example, it may be applied to a device to be used 
on the wrist, arm, etc. Furthermore, a voice guide may be installed for a blind subject, and a 
series of steps after turning on a switch up to the result of measurement may be provided by 
audio. 



[0047] 

Effect of the invention 

According to the device of the present invention, a series of steps required for a 
measurement can be carried out automatically and continuously, allowing body fluid analyses to 
be carried out conveniently and promptly. 

Brief description of the figures 

Figure 1 is a perspective view showing one example of the body fluid analyzer of the 
present invention. 

Figure 2 shows the puncturing section of the body fluid analyzer of the present invention. 
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Figure 3 shows the base, puncture blade, test strip and cover of the body fluid analyzer of 
the present invention, (a) is a drawing of a view from the puncture blade side, (b) is a drawing 
showing the state of the puncture blade extruded, and (c) is a drawing of a view from the test 
strip installation side. 

Figure 4 shows one example of the test strip of the present invention, (a) is a 
disassembled perspective view, (b) is a cross section along line A- A' of the test strip shown in 
(a). 

Figure 5 shows one example of the test strip with an air-degassing section installed in the 
test strip shown in Figure 4. (a) is a disassembled perspective view; (b) is a cross section along 
line B-B' of the test strip shown in (a). 

Figure 6 shows another example of the test strip of the present invention, (a) is a 
disassembled perspective view; (b) is a cross section along line C-C of the test strip shown in 
(a). 

Figure 7 is a drawing showing one example of the test strip with an air-degassing section 
installed in the test strip shown in Figure 6. (a) is a disassembled perspective view; (b) is a cross 
section along line D-D' of the test strip shown in (a). 

Figure 8 is a drawing showing another example of the test strip of the present invention, 
(a) is a disassembled perspective view; (b) is an cross section along line E-E' of the test strip 
shown in (a). 

Figure 9 is a disassembled perspective view showing the base, puncture blade, test strip, 
and cover of the body fluid analyzer of the present invention. 

Figure 10 is a perspective view showing the state of the light radiated from the 
light-emitting device being reflected by the detector of the test strip and the reflected light being 
received by the photodetector. 

Figure 11 is a view showing one example of the optical system in the body fluid analyzer 
of the present invention. 

Figure 12 is a view showing another example of the optical system in the body fluid 
analyzer of the present invention. 

Figure 13 is a block diagram showing one example of the circuit configuration of the 
body fluid analyzer of the present invention. 

Figure 14 is a flow chart showing one example of the operation of the body fluid analyzer 
shown in Figure 1. 

Figure 15 is a view showing another example of step 3 of the flow chart shown in Figure 

14. 

Figure 16 is a flow chart showing another example of the operation of the body fluid 
analyzer shown in Figure 1. 
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Explanation of symbols 
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Step 6 


Light-emitting device light emission 
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